The measurement and interpretation of the polarization in the scattering of low-energy nucleons by deuterons should have an important bearing on the understanding of nucleon-nucleon interactions .in nuclear matter. Even though the two-body interaction may not be completely known, one would hope to pre-
diet the results of nucleon-deuteron scattering in terms of measured nucleonnucleon scattering parameters, and to determine whether or not any specifically three-body interaction would be required to explain the resultso Unfortunately, at low energies, where the results are of greatest interest with respect to their bearing on nuclear structure, the interactions among the three particles during the scattering are roughly equally strong and thus the three-body analytic solution of the problem becomes difficult, The maximum polarization is known to be small in p-p scattering (< l%) 1 ' 2 and in n-p scattering (< 5%) 3 ' 4 near ~ ~ 20 MeV bombarding energy. On the other hand, the polarization in the scattering of protons from complex nuclei reaches values of up to lOO% at energies as low as 6 MeV, In scattering from the lightest nuclei, in particular, the maximum polarization is approximately lOO% in p-He 4 scattering at 6 to 14. Mev. 12 We have measured in a double scattering experiment the proton polarization produced in the elastic scattering of 22 MeV protons by deuterons" Polarized protons were produced as recoil protons (at 130°c.m.) in the scattering of 45 MeV alpha particles in hydrogen 'using the alpha particle beamf~om the 60-inch
Crocker cyclotron, The protons produced in this manner are approximately lOO%
polarized. The polarized proton beam entered a second scattering chamber containing deuterium at approximately 165 lbs/in 2 . A scattered proton or recoil deuteron produced by scattering in the second chamber was detected by one of two counter telescopes placed symmetrically on opposite sides of the polanized beam, The dE/dx of a particle was determined by the pulse height produced in a thin (0"006" -0.023") plastic scintillator and the energy (E) was determined from the pulse obtained by stopping the particle in a Csi crystal.
A coincidence between dE/dx and E pulses was required to gate a multi-channel
analyzer which recorded and stored the spectrum of E pulses.
The primary alpha particle beam intensity ranged up to about 2-1/2 f.La.
The energy of the polarized proton beam was 22 ± 1 MeV with principal contributions to the spread arising from the energy spread in the primary beam and by the angular acceptance of the collimating system defining the first scattering, The intensity of the polarized proton beam was about 6 X 10 6 particles/second. The angular resolution of the counters observing the second scattering was ± 4° at half maximum with a roughly triangular resolution function. The counting rate after the second scattering was of the order of one count per second (in the elastic-scattering peak) in the forward hemisphere. A sample of data taken at a forward angle is shown in Figure . L Background under the elastic-scattering peak, in this case less than 1% of the number in the peak, has been subtracted,
The spectrum consists of a main peak of elastically scattered protons and a continuum of protons at lower energies arising from the break-up of a deuteron by an incident proton. At some angles a peak of elastically recoiling deuterons is seen superimposed on the continuum, At proton scattering angles greater than 106°c.m. it became easier to measure the associated forward-recoiling deuterons than the backward-scattered protons because of the low energies of protons scattered at large angles.
For this measurement) in order to enhance the separation of deuteron pulses from proton pulses, the Csi scintillator was made just thick enough to stop the deuterons while the higher energy scattered protons at the same angle passed through the scintillator losing only a fraction of their energy.
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The method of analysis of the data is partially indicated :i.n Figure 1 .
The three-body break-up continuum was extrapolated to its calculated endpoint and subtracted from the elastic scattering peak. This procedure corrects to first order for angular errors arising from misalignment of the beam in the second scattering chamber.,
The polarization was determined from the right-left asymmetry in the second scattering. The sign of the polarization is given according to the Basle convention (positive polarization in the direction k. lnC X k )
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For elastic scattering the asymmetry is given by P 1 P 2 (8) , where P 1 is the fractional polarization of the proton beam and P 2 (8) is the proton polarization that would be induced in the scattering of unpolarized protons by deuterons.
We have assumed P 1 to be LO and thus 2 P 2 (8) to be eg_ual to the asymmetry.
The results are presented in Figure 2 and Table I More precise data on both sy~;tems. will be required before any significant backangle difference between the p-d and n-d results could be claimed" 
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